Pulmonary toxicity of nickel subsulfide in F344/N rats exposed for 1-22 days.
Repeated inhalation of nickel subsulfide (Ni3S2) by F344/N rats for 3 months results in chronic active inflammation in the lung and atrophy of the olfactory epithelium. The primary purpose of this study was to determine early responses of the respiratory tract to inhaled Ni3S2 in rats and to track the course of development of such lesions in rats exposed for up to 22 days. A secondary purpose was to obtain an improved estimate of the half-time for clearance of Ni from Ni3S2-exposed lungs. Groups of F344/N rats were exposed to 0, 0.6 or 2.5 mg Ni3S2/m3, 6 h/day for 1-22 days. Histopathological changes in nose and lung, as well as biochemical and cytological changes in lung, as measured in bronchoalveolar lavage fluid (BALF) and lung tissue, alveolar macrophage (AM) viability and Ni concentration in lung were evaluated. Inflammatory lung lesions in rats exposed to 2.5 mg Ni3S2/m3 peaked in intensity after 4 days of exposure. Minimal degeneration of the olfactory epithelium was noted in the 2.5 mg Ni3S2/m3-exposed rats after day 4 of exposure, with atrophy of the olfactory epithelium occurring in rats killed at 22 days. Lactate dehydrogenase, beta-glucuronidase and total protein in BALF were significantly elevated within 7 days of exposure while alkaline phosphatase activity was significantly depressed. AM viability was significantly reduced after 2 days of exposure. Concentrations of Ni in lung increased rapidly during the first 7 days of exposure, but more slowly thereafter. Lung burden data from this and a previous study suggest a clearance half-time for Ni of 3.5-8 days. Results indicate that Ni3S2 is relatively soluble in lung and inhalation of concentrations near the current Threshold Limit Value of 1 mg Ni/m3 can produce detrimental changes in the respiratory tract of rats after only a few days of exposure.